Introduction
Chronic periodontitis may be defined as a mixed infection affecting individual or multiple sites within the oral cavity and leading to the loss of the supporting periodontal tissues. This disease is generally chronic in nature and can persist in the absence of treatment (1) (2) (3) (4) . The bacterial etiology of chronic periodontal disease is complex, with a variety of organisms responsible for the initiation and progression of disease. Although over 400 different bacterial species have been detected in the oral cavity, only a limited number have been implicated as periodontal pathogens. Many of these organisms may also be present in periodontally healthy individuals and can exist in communal harmony with the host (5) .
The microorganisms of dental plaque have been shown to be capable of initiating the mechanisms of destruction of the periodontal tissues, while their effective control has been shown to be the most appropriate means of arresting the progression of periodontal disease. Certain groups of Gram-negative bacteria have been found consistently in periodontal lesions (6, 7) . Among them, Actinobacillus actinomycetemcomitans, Porphyromonas gingivalis, Prevotella intermedia, Capnocytophaga species and spirochetes have been associated with chronic or refractory periodontitis (8) (9) (10) (10, 11) .
The purpose of this study was to investigate the incidence of cultivable subgingival periodontopathogenic bacteria in chronic periodontitis.
Materials and Methods
The study is based on data obtained from a series of subgingival microbial samples collected at the Department of Periodontology, School of Dentistry, Tehran University of Medical Sciences over a 2-year period. A total of 203 patients underwent microbiological examination: 92 males and 111 females, aged 35 -55 years, who had been referred to the Department of Periodontology for diagnosis and treatment of periodontitis. Prior to the clinical examination, subgingival microbial samples were collected from the deepest pockets (( 5 mm). Patients then underwent treatment and follow-up until recovery and resolution of their pockets occurred. The sampling area was isolated with cotton rolls, carefully cleaned with sterile cotton pellets, and then airdried. For single sites, two sterile paper points (Antaeos, Munich, Germany) were inserted to the bottom of the pocket for a 20-s period and then transferred into a reduced transport fluid medium with 25% glucose (12) . Being a liquid, this transport medium offered the advantage of diluting the microorganisms, while at the same time maintaining the viability of the wide variety of capnophile and obligate anaerobes. In addition, this medium allowed the samples to be frozen for further examination. For pooled samples, at least one paper point per site from up to four sites was collected. The samples were processed within 24 h. For isolation of anaerobes, the samples were plated on non-selective Brucella agar plates (Becton Dickinson, Heidelberg, Germany) enriched with 0.5% hemolysed blood and 5 mg/L menadione. Kanamycinvancomycin laked blood (KVLB, Becton Dickinson, Heidelberg, Germany) agar plates were used for selective recovery of obligately anaerobic Gram-negative rods. Columbia agar with 5% sheep blood and standard chocolate agar were used for the cultivation of capnophilic microorganisms. Trypticase soy agar plates supplemented with horse serum, bacitracin and vancomycin (TSBV) were used for selective recovery of Actinobacillus actinomycetemcomitans (13) .
Brucella agar plates and KVLB agar plates were incubated for 7 days at 36(C under anaerobic conditions (BBL GasPak System, Becton Dickinson Microbiology Systems, Cockeysville, MD, USA). The TSBV, Columbia agar and chocolate agar plates were incubated at 36(C under capnophilic conditions (BBL Campy Pak Plus, Becton Dickinson Microbiology System, Cockeysville, MD, USA). After 7 days of incubation, colonies with differing characteristics were subjected to various tests. One to three colonies of each selected type were isolated and purified for further identification based on cell morphology, Gram stain reaction, and biochemical tests and enzymatic activities including catalase, oxidase, indole hydrolysis, esculin hydrolysis, gelatin hydrolysis, urea hydrolysis, and fermentation of glucose and lactose (BD Crystal ANR ID Kit, Becton Dickinson, Heidelberg, Germany).
Gram-positive anaerobic cocci formed chains and starshaped colonies adhering strongly to TSBV agar, being catalase-, galactose-, maltose-and xylose-positive (9), and were identified as peptostreptococci and Actinobacillus actinomycetemcomitans respectively.
Results
The incidence of isolated bacteria according to sex and age of patients is shown in Tables 1 and 2 . Anaerobic and capnophilic gram-negative rods were the most frequently detected bacteria in the samples. 
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Peptostreptococcus micros (2.9%), Prevotella corporis (1.8%), Peptostreptococcus magnus (1.3%), and Fusobacterium nucleatum (0.4%). The number of samples associated with monobacterial growth (74.9%) and polybacterial growth (18.2%) are shown in Table 3 . Periodontopathogenic bacterial growth was not observed in 14 of the samples (6.9%) ( Table 3 ). The results of statistical analysis using the chi square test show no significant differences between sex and age group of patients. There is a significant difference in the incidence of isolated Eikenella corrodens according to the age group of patients (df = 1, χ 2 = 5.7, P < 0.02) ( Table 2 ). Our findings also showed a high prevalence of anaerobic bacteria in the patients with the deepest pockets.
Discussion
Results from this evaluation confirm the complexity of the bacterial composition associated with a number of patients' samples. Our findings showed that Actinobacillus actinomycetemcomitans, Porphyromonas gingivalis, Capnocytophaga sputigena, and Eikenella corrodens occurred in the highest proportions in the patients. These results are in accordance with the studies by Murray et al. and Riggio et al. (9, 14) . In Iran, the incidence of these bacteria in periodontally healthy subjects has been reported to be 4.1% Actinobacillus actinomycetemcomitans, 10.3% Eikenella corrodens, 15.9% Capnocytophaga species, 11% Porphyromonas gingivalis, 7.6% Prevotella intermedia, 3.4% Prevotella melaninogenica, 3% Peptostreptococcus magnus and 5% Peptostreptococcus micros (15) . On the basis of our findings and the abovementioned study, the incidence of these bacteria, especially Actinobacillus actinomycetemcomitans and Porphyromonas gingivalis was higher in patients with chronic periodontitis than in healthy subjects.
Porphyromonas gingivalis is one of the most strongly active organisms associated with chronic periodontitis and also seems to play a role in the pathogenesis of other forms of periodontitis (16) . Other studies have found a higher prevalence of this microorganism, suggesting that the differences reported are due to the differing methods applied (17) . There is also extensive evidence associating Actinobacillus actinomycetemcomitans with chronic periodontitis (9) .
Mandell repoted that Eikenella corrodens and Actinobacillus actinomycetemcomitans have been found together in some lesions of periodontitis (18) . Prevotella species and Capnocytophaga species were also identified in some patients' samples. This was in accordance with a study (19) in which Prevotella intermedia was shown to be the most prevalent species in a group of young adults suffering from periodontitis. von Troil-Linden et al. (20) found that Prevotella intermedia was significantly elevated in saliva samples from subjects with periodontitis compared to samples from subjects with initial or no periodontitis. Murray named only Capnocytophaga sputigena as a prominent bacteria in subgingival samples from patients Table 2 The incidence of isolated capnophilic and anaerobic bacteria according to age Table 1 The incidence of isolated capnophilic and anaerobic bacteria according to sex Table 3 The number of samples associated with monobacterial growth and polybacterial growth with chronic periodontitis (9) . Peptostreptococcus micros is considered to be a pathogen in the etiology of mixed anaerobic infections, including periodontitis (7, 21) . It is isolated more often and in increased percentages from patients with periodontitis, especially in disease-active subjects (22, 23) . Our results are in accordance with previous observations (24) suggesting that Peptostreptococcus species may be associated with periodontitis. The data from our investigation suggest that there is heterogeneity in the subgingival periodontopathogenic bacteria among subjects. However, as many bacteria in the oral cavity cannot be cultured, it is likely that these still uncharacterized bacteria could play a role in the initiation and progression of periodontal disease.
